






















 B  B  !"#$%&"'
(	)#*+(,%'"#$%-#"'.	' /TGF-012*%32
4	 5(67('-8. TGF-1 1&"#	 B 9":#"'
1;'&; 2	' 92&*<=	3$% 	,3>;(?@A92 TGF-1 (-509C>T) 















































 (' @	@	 `?@A &(	L"*K 9 
b<4M1#"+ 2cB,3W2	
1	d,'	$% 	/Single Nucleotide Polymorphism: SNP0
(  *	"*B9   (' 	e2 f
*B$@ 2  ?# ( ;% *# ?# 2







- (7" 9 J	K -2J	K "@





B(	)	 1 $i%@+ 1-"' W-2	
/3	 072  9 2 "# $%  %@
22B	 !"#$%&




 2	 	'  9 & 4	 5 ( *%3 2
 22 2	/TGF-1 W TGF-2 TGF-3 01 ('
4&	'@	e222C`
1
  ( + ("+/E]0.  	' 
2  -B ( 1/Type1 WType2 (Type3 ('
-1cp@	@	*&-B1E](
9	q5-2	7D2g,?&"'9	rl	
Y Q"p Qi 1 *,B  /signal transduction0
(p@QR2%1j-Bl	1E]
22 Ni p@ QR & ? 	'  -2	7 1
 ( .-B 1E ]9d3 1SMAD
-2''k(%#($H3	&-S
(  *+ 2 $L" 	'  *	"# %	 -""'
 ""'/EUDEY 0 	'  -2	7 1P 2,#
(;i.(	)2,#-2s7
TGF-1*	15 1i@ 2 	'  9 (' 
B
22 Ni @	, O   @	, t7 T
TGF-1  1,' K; 3 Q	@	 ('





 Q ]FF_   1  *+ <B2	
('  8. Q 9 2 f2	 ( p C (?@A 
TGF-1  g) &RNA"# 	K N31&
BQ2"']FE]8.
 ('TGF-1 	' *N'  	^(%
  1&"# 	B   "'/E_WEx0
$ ;' &;  "+  ? 2 9'	 9 Ni
 - 8. TGF-1Q	, ; 1i@ 1
-Q	, ( ;' 1 15" WH;  (;
9d3@	,t7T1&-2'S
	,+(5M1B"'1u*21;'&; 
  *+ 2	/E\ 0W- (
B X@A ( (	 
TGF-1  * 95 % 2 	BNi
(2










  ;' *)B   95C2	 95
( BC>;$% 	,39*5
#H3TGF-1-8./E\WEGW]]W]Y0











2	 1+ ID( V ,S 1 1'
( B1(?@A9EFG(H;#B
(?95*i@)*#(-""' EFG 2 
$@(  -B *	"4M I(	#1B
*+(convenience sampling) ( B'((?@A92
j2 4#2	(b5'zH7(#'




 87 (' " B C *# -B 2 12 
L&+HBsAg`(Ck\2	;O-*	&+
HBsAgu	) ` ( (?@A 2	 *# (,' 2
/@	 `? 2 2  Q% & N 0C  2	
2	 ;O + p# V   B H  -
	PkHBsAg2	WHBV DNA*#9(,'2$
/&Ne	 yAi9"m2*2	;O\-0b





&*(.@&1B	,(Ethylene Diamine Tetraacetic Acid) EDTA
(@	@ 2*	7 1 -2
 1B 4 ,' "  I
 1t. DNA  B C -2






 	 ,	 -p2/Epependorf*#@+ 04M
( 1k N"' >	,.UZ] W  @_UZF














N"'&ek` ?ACRFLP/Restriction fragment 
length polymorphism0Q	 QK1E&B+e2
/Roche*#@+0]e2(low melting point) LMP&B+
/Roche*#@+ 0|    -24	 h	 15+
+$P&ek`?ACQ	)J	K
Q2#5+E-8.(	L"V








+GC ',#+ -$# ./01(
<G DF<< 5’- CAGTAAATGTATGGGGTCGCAG -3’ Forward 
:$F?D %F<? 5’- GGTGTCAGTGGGAGGAGGG -3’ Reverse 
2&34'$5 "#$ 
678( 9:; 
%%@"? CC   
%<"%%@"? CT 
5'...C C^T N A G G...3' 
3'...G G A N T^C C...5' 
Eco81I 






















@+  q;" 12 Q2? &  -B2
2	 2	7 Q 2 ]( ,@+  	K  
 - 8. T" 
 ( 1(?@A 9
































)*18	> P Q 7=1R7TGF-17K( .782L1













.CL)J 7CEHJ  
      "#$+&#JFC 
GGF%OXKH @O:F%DH %@O"F"GH GGF%OXKH %:O@F%'H %?O$F"GH CC 
$DDF%O:":SF&D$@F"H?:DFG $%O"F<<H "%O:F<<H @?'F%O@"$SF&$@"F:H$G<FG  ::O?$H $?O%F:'H CT 
D:DF$O@?:FG&?$:F%GH%%'FG %GO"F$?H DO"F%:H %<$OSF"D$FG&:@$FGHDG$FG %"O"F%DH %%O@F$GH TT 
      M-;+&#JFC 
GGF%OXKH "<O%F:?H ?<O<DH GGF%OXKH @$O@F<GH <DO@F<:H C 







 TGF-1(	) 1p#mRNAW	K N3
	 9d3  %'	d,'	 W 1core
 N'2 67 (' - 8.TGF-1
"#1&B	' *N'g)&^
	 (%/HNF-40 "' HNF-4
 %	RNA Q?   	K N3"' 	Pk 2
TGF-1*HNF-4N' ("'5"*+Q;2










1;'&;  W24	 5(*&TGF-W
TGF-1-#NiQ	,S21-1;'1
	,t7T@	122-@9&













−800G > A WLeu10Pro Arg25Pro 0 8.-('
Leu10Pro(H;*#222>;;'*)
J	K W&1CT TT $% 	,3509C>TD








2(?@A*%@ 2 1W,3 ('  +
$% 	 1TGF-1  B*'2	' 2 95
>;/]]0.
67(?@Ah	*21*#4M
$% 	,3*+)('-1-509 C/TW +869 C/T 
+915 G/C 2YYY   2 E\^( H; #
C95E\G( BC(?@A2	$@2 






 ^ZU\ [\Z^Y [2-B# EZ^G [
GZUF[W2	9('222	Q#k9B95
J	K  	3 $% 	 ,3 },. 1TGF-1
/509C>TD 0>;"?12 ( 2	 (	 
1 (?@A 2	 1+ (? ;% *2	 m	' (
 2"3 ?# ' ( (M 9 $#?(' 2	
(	#2??@A2c34M	('9((
#H3*5TGF-1@+T$% 	,3509C>TD
(?@A ( & W22 >;%k  ?# 2 1








1. Azimzadeh P., Mohebbi S.R, Romani S, 
Kazemian SH, Mirtalebi H, Vahedi M, et al. 
Role of TGF-1 codon 10 polymorphism in 
chronic hepatitis C patients. Journal of Babol 
University of Medical Sciences 2011; 13(4): 
26-33 [Persian]. 
2. Azimzadeh P., Mohebbi SR, Romani S, 
Naghoosi H, Vahedi M, Kazemian Sh, et al. 
Effect of interleukin-12 p40 subunit gene 3’-
untranslated region polymorphism in chronic 
HCV infection. Scientific Journal of 
Kurdistan University of Medical Sciences 
2011; 16(1): 10-19 [Persian]. 
3. De Andrade DR Gr, de Andrade DR, The 
influence of the human genome on chronic 
viral hepatitis outcome. Rev Inst Med Trop 
São Paulo 2004; 46(3): 119-26. 
4. Dienstag J.L. Hepatitis B virus infection. N 
Engl J Med 2008; 359(14): 1486-500. 
5. Mohebbi S.R, Sanati A, Cheraghipour K, 
Rostami Nejad M, Mohaghegh H, Zali M.R. 
Hepatitis C and hepatitis B virus infection: 
epidemiology and risk factors in a large 
cohort of pregnant women in Lorestan, west 
of iran. Hepat Mon 2011; 11(9): 736-9. 
6. Tahaei S.M, Mohebbi SR, Azimzadeh P, 
Vahedi M, Almasi Sh, Romani S, et al. 
Frequency of HIV and HCV Co-Infections in 
Chronic HBV Patients Referred to Taleghani 
Hospital, Tehran, Iran from 2006 to 2010. 
Hepat Mon 2011; 11(12): 993-6. 
7. Mohebbi S.R, Amini-Bavil-Olyaee S, Zali N, 
Damavand B, Azimzadeh P, Derakhshan F, 
et al. Characterization of hepatitis B virus 
genome variability in Iranian patients with 
chronic infection, a nationwide study. J Med 
Virol 2012; 84(3): 414-23. 
8. Kao J.H. Molecular epidemiology of hepatitis 
B virus. Korean J Intern Med 2011; 26(3): 
255-61. 
9. Mohebbi S.R, Amini-Bavil-Olyaee S, Zali N, 
Noorinayer B, Derakhshan F, Chiani M, et al. 
Molecular epidemiology of hepatitis B virus 
in Iran. Clin Microbiol Infect 2008; 14(9): 
858-66. 
10. Shi Y.H. Shi C.H. Molecular characteristics 
and stages of chronic hepatitis B virus 
infection. World J Gastroenterol 2009; 
15(25): 3099-105. 
11. Chisari F.V, Isogawa M, Wieland SF. 
Pathogenesis of hepatitis B virus infection. 
Pathol Biol (Paris) 2010; 58(4): 258-66. 
12. Bissell D.M, Roulot D, George J. 
Transforming growth factor beta and the 
liver. Hepatology 2001; 34(5): 859-67. 
13. Chang H, Brown C.W, Matzuk M.M. Genetic 
analysis of the mammalian transforming 
growth factor-beta superfamily. Endocr Rev 
2002; 23(6): 787-823. 
14. Verrecchia F, Mauviel A. Transforming 
growth factor-beta and fibrosis. World J 
Gastroenterol 2007; 13(22): 3056-62. 
15. Hu P.P, Datto M.B, Wang X.F. Molecular 
mechanisms of transforming growth factor-
beta signaling. Endocr Rev 1998; 19(3): 349-
63. 
16. Falleti E, Fabriz C, Toniutto P, Fontanini E, 
Cussigh A, Bitetto D, et al. TGF-beta1 
genotypes in cirrhosis: relationship with the 
occurrence of liver cancer. Cytokine 2008; 
44(2): 256-61. 
17. Chou Y.C, Chen ML, Hu CP, Chen XL, 
Chong CL, Tsai XL, et al. Transforming 
growth factor-beta1 suppresses hepatitis B 




transcriptional inhibition of pregenomic 
RNA. Hepatology 2007; 46(3): 672-81. 
18. Hong M.H., Chu YC, Wu YC, Tsai KN, Hu 
CP, Jeng KS, et al., Transforming growth 
factor-beta1 suppresses hepatitis B virus 
replication by the reduction of hepatocyte 
nuclear factor-4alpha expression. PLoS One 
2012; 7(1): e30360. 
19. Qi P., Chen YM, Wang H, Fang M, Ji Q, Zhao 
YP, et al., -509C>T polymorphism in the 
TGF-beta1 gene promoter, impact on the 
hepatocellular carcinoma risk in Chinese 
patients with chronic hepatitis B virus 
infection. Cancer Immunol Immunother, 
2009; 58(9): 1433-40. 
20. Kim S.J,Glick A, Sporn MB, Roberts AB. 
Characterization of the promoter region of the 
human transforming growth factor-beta 1 
gene. J Bio Chem 1989; 264(1): 402-8 
21. Peng Z., Zhan L, Chen S, Xu E. Association of 
transforming growth factor-beta1 gene C-
509T and T869C polymorphisms with 
atherosclerotic cerebral infarction in the 
Chinese: a case-control study. Lipids Health 
Dis 10: 100. 
22. Liberek A., Jakobkiewicz-Banecka JJ, Kloska 
AA, Swierska JJ, Marek AA, Luczak GG, et 
al. Gene polymorphism of transforming 
growth factor beta1 (TGF-beta1) in the 
pathogenesis and clinical course of chronic 
hepatitis in children. Med Wieku Rozwoj 
2009; 13(3): 171-9. 
23. Romani S., Azimzadeh P, Mohebbi SR, 
Kazemian SH, Almasi Sh, Naghoosi H, et al. 
Investigation of Transforming Growth 
Factor-beta1 Gene Polymorphisms Among 
Iranian Patients With Chronic Hepatitis C. 
Hepat Mon 2011; 11(11): 901-6. 
24. Cheng K, Yang N, Mahato R.I. TGF-beta1 
gene silencing for treating liver fibrosis. Mol 




The Assosiation of Promoter Polymorphism of TGF-1 (-509C>T) with Chronic Hepatitis B in 






1. Master of Microbiology, Gastroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran 
2. Department of Microbiology, Faculty of Biological Sciences, Shahid-Beheshti University of Medical Sciences, Tehran, Iran 
3. Professor of Virology, Department of Microbiology, Faculty of Biological Sciences, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran 
4. Master of Callular & Molecullar Biology, Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran 
5. Ph.D. of Medical Virology, Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran 
6. Master of Marine Biology, Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran 
7. Associate Professor, Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran 
8. General Practitioner Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical Sciences, 
Tehran, Iran 
9. Professor, Gostroenterology and Liver Diseases Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran 








Background & Aims: Hepatitis B infection is a global health problem. Hepatitis B virus can escape from 
the innate immune system, however adaptive immune system mainly acts against it. Transforming growth 
factor  (TGF-) has three isoforms in mammals. Several studies have recently shown that TGF-1 
suppresses replication of hepatitis B virus. Moreover, high expression of this factor is effective in liver 
fibrosis. In this study, association of promoter polymorphism of TGF-1 with chronic hepatitis B was 
investigated. 
Method: In this case-control study, 109 patients with chronic hepatitis B and 109 healthy control subjects 
formed the study population. Genotyping was performed by PCR-RFLP method. First polymerase chain 
reaction (PCR) was used for amplification and then its product was digested with Eco81I enzyme. Fifteen 
samples were sequenced to confirm the results. 
Results: Genotype frequency of CC, CT, TT in patient group were respectively 19.3%, 59.6% and 21.1%. 
The corresponding values in the control group were respectively 30.3%, 52.3% and 17.4%. The C and T 
allele Frequencies in the patient group (49.1% and 50.9%) and in the control group (56.4% and 43.6%) 
showed no significant difference.
Conclusion: There was no significant difference in genotypes of -509C>T polymorphism between control 
and patient groups, therefore, it can be concluded that this polymorphism is not a prognostic factor for 
chronic hepatitis B in Iranian patients. 
Keywords: Polymorphism, Single nokleotide, TGF-1, Chronic Hepatitis B
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